Although global health is a recommended content area for the future of education in public health, no standardized global health competency model existed for master-level public health students. Without such a competency model, academic institutions are challenged to ensure that students are able to demonstrate the knowledge, skills, and attitudes (KSAs) needed for successful performance in today's global health workforce. The Association of Schools of Public Health (ASPH) sought to address this need by facilitating the development of a global health competency model through a multistage modified-Delphi process. Practitioners and academic global health experts provided leadership and guidance throughout the competency development process. The resulting product, the Global Health Competency Model 1.1, includes seven domains and 36 competencies. The Global Health Competency Model 1.1 provides a platform for engaging educators, students, and global health employers in discussion of the KSAs needed to improve human health on a global scale.
INTRODUCTION
Health is at the center of many important global issues, including economic development, global security, effective governance, and human rights promotion. 1 As the field of global health rapidly changes, academic public health institutions are increasingly engaged in defining the scope of the university mission in this area, collaborating with multiple partners to solve multisectoral, systems-based population health problems, and responding to global health challenges with evidence-based research, teaching, and service. 1, 2 The Institute of Medicine's report on "Who Will Keep the Public Healthy," highlighted global health as a recommended content area for the future of public health education, 3 while interest in global health has exploded among college students. 4, 5 Schools and programs of public health have great potential to meet the demand for global health professionals to fill positions such as public health advisors, planners, analysts, epidemiologists, health educators, and health communicators (Hiland J, unpublished presentation). However, the lack of clearly defined competencies in master's-level global health education challenges the ability of academic institutions to ensure that students are able to demonstrate the knowledge, skills, and attitudes (KSAs) needed for successful performance in today's global health workforce. Although 25 of the then 40 Association of Schools of Public Health (ASPH, now the Association of Schools and Programs of Public Health, or ASPPH)-member schools reported using competencies to guide their global health education programs in 2009, an analysis of the competency sets received from 20 of the schools indicate considerable variation in expectations for their graduates. 6 Competencies, composed of KSAs, serve as educational tools or benchmarks that assist educators in preparing students to demonstrate how they would contribute effectively to the workforce upon graduation. Without such an educational framework, students might be unprepared for the complex challenges they will encounter in the field. 7 Global health competencies have been developed for medicine and nursing students, 7 yet, until recently, no standardized global health competency model existed for master-level students in public health. Various groups and individuals have recommended the need for such competencies and improved global health training and education, in general. 1,8 -10 Given the expertise in global health among faculty at schools and programs of public health, the growing number of tracks in global health, and the growing interest in global health from students at schools and programs of public health and elsewhere, the ASPH Global Health Committee sought to address this need by facilitating consensus development of a global health competency model. The goal of the ASPH global health competency development project was to "promote population health, safety, and well-being at local and global levels by enhancing the global health competence of students in schools of public health and related global health educational programs." 11 The primary target audience for this initiative was students specializing in global health upon graduation from a master's level program of study, inclusive of globalized curricula where the entire program of study is relevant to global public health. This work describes the methodology used to arrive at the model, presents the model as well as its potential uses, and discusses some of the ways in which these competencies may influence education and practice.
METHODS
Participants. The ASPH Global Health Committee selected both practitioners and academic global health experts to *Address correspondence to Elizabeth Ablah, Department of Preventive Medicine and Public Health, University of Kansas School of Medicine-Wichita, 1010 N. Kansas, Wichita, KS 67214. E-mail: eablah@kumc.edu provide leadership and guidance throughout the competency development process. The leadership group, chaired by Pierre Buekens, consisted of 11 global health experts who guided the project by delineating the scope and shaping the aims for the model. Project staff solicited experts to populate workgroups, which formed around each of the seven thematic areas (domains) considered relevant to the nascent competency framework. Two experts in global health practice and research, one to represent academia and one to represent practice, co-chaired each of the seven domain workgroups. (The domain workgroup co-chairs, recruited individually for their expertise, led the domain workgroups through the model development process.)
Each domain workgroup consisted of both a core workgroup and a resource workgroup. Core workgroups for each domain consisted of~10 subject matter experts in the respective thematic areas who would participate in the entire competency development process. Resource workgroups consisted of~10-20 subject matter experts in the respective thematic areas who would participate in only certain stages of the competency development process to provide additional expert engagement.
Core workgroup members identified the preliminary list of competencies before the first Delphi round, completed all Delphi rounds, and were invited to provide comments after the first full model, Model 1.0, was released. Resource workgroup members completed only the second and third Delphi rounds and were also invited to provide comments on the full model. Model 1.0 was also made broadly available to ASPH membership and partners and the public through an external review process. The flow of recommendations among the various participants throughout the initiative is depicted in Figure 1 .
Staff recruited members of the domain core and resource workgroups through the weekly, electronic ASPH Friday Letter and by e-mails targeted at stakeholder groups and schools of public health. Individuals were placed into workgroups based on their experience, interest, and availability. Diversity of the domain core and resource workgroups was considered beyond practice/academic designations to include gender, race, ethnicity, type of workplace (e.g., non-governmental organization (NGO), foundation, government), and national affiliation. Employers of global health master's graduates were strongly encouraged to participate in the resource groups. Project staff coordinated all efforts, and ASPH secured the services of a consultant to assist the core workgroups in the competency development process.
Procedures. Some of the methodology implemented early in the project has been previously described. 6 The project formation began with the identification of leadership group members and other key participants in the spring and summer of 2009. The ASPH then launched the initiative in September 2009 by conducting a 2-day Global Health Competency Development Project Consensus Conference at the University of Minnesota. End-products of the conference included draft tenets, draft domains, and an outline of processes to guide the effort. 11 After reaching agreement on the initiative's goals, the leadership group endorsed the following seven tenets to guide the workgroups:
1. Approach global health as public health; 2. Keep in mind the inter-relatedness of health, development, security, and governance; 3. Build upon the Master of Public Health (MPH) core competencies; 12 4. Draw from existing frameworks and models; 5. Ensure the competencies are both practice-and applicationoriented, as well as measurable; 6. Think 3 to 5 years ahead; and 7. Examine linkages across disciplines and schools (e.g., anthropology, business, and joint degrees).
Three essential guiding tenets were emphasized to the workgroups as they began their efforts and, thus, are described as follows. First, in recognition of the considerable overlap between global health and public health, and to avoid duplication, the leadership group concluded that the global health competencies would be built upon the foundation provided by ASPH's MPH Core Competency Model. 12 Second, although the competencies were aimed at academe, their intent is to improve the practice of global health across all entrants into the global health workforce. Third, in recognition of the increasing complexity and the constantly shifting global health challenges (e.g., anticipated demographic and climate changes), the competencies needed to be developed with the future in mind.
To ensure the competency model would be informed by evidence, the consultant developed draft thematic domains from existing frameworks, models, and literature (e.g., Global Health Competency Project Resource Guide) and external resources. 13, 14 The discussion at the Consensus Conference led to the revision of some of the draft domains, with seven domains eventually identified as critical to global health ( Table 1) . Proposed domains were provided to the leadership group as a starting place and, upon approval, were used to constitute the workgroups. Modified Delphi process. This project was intended to build consensus on what constitutes global health competencies, and to provide guidance to faculty so education could be consistent and comparable across schools and programs, regardless of the pedagogical approach. 15, 16 Using Bloom's Taxonomy as a framework for competency development, 17 the consultant and staff managed and oversaw a modified Delphi process implemented in three rounds. They used a survey to identify the key sets of skills required of global health professionals, i.e., what must professionals know (knowledge), do (skills), and feel (attitudes) to improve health around the world? Once delineated, these KSAs would constitute the essential competencies recommended for students specializing in global health practice upon completion of a master's level program of study.
Originally, the competencies in the survey were preceded by a stem: "In order to protect and promote population health, safety, and well-being at local and global levels, as well as eliminate health and social disparities worldwide, every graduate of a master's program in global health should be able to. . .;" however, this text was dropped later as it was considered too cumbersome. After each competency was presented for each round of the modified Delphi survey, respondents had four potential responses: accept, accept with changes, reject, or consider an alternative. The options for "accept with changes" and "consider an alternative" were both appended with an open-ended question that allowed respondents to elaborate. In all surveys, respondents were invited to provide further comments and competencies. In the third of three rounds, an additional item was included, soliciting comments on the domain definition.
Staff sent potential respondents e-mails with an embedded Survey Monkey link to complete each survey round. In August 2010, the first survey was administered to core workgroup members within their respective domains. Each workgroup was given 2 weeks to complete its survey. Workgroup members then discussed the resultant data by teleconference and e-mail. In January 2011, core and resource workgroup members completed the second modified Delphi round. Adding resource group members allowed for greater numbers of stakeholders to provide electronic input on the draft sets of domains and competencies specific to their area of expertise. Subsequently, workgroup members again discussed the resultant data from their workgroups by teleconference and e-mail. The third and final modified Delphi round was completed by core and resource workgroup members in March 2011, the results of which were again discussed within the specific workgroups.
Finally, in April 2011, a two-day integration meeting was held in Washington, DC for co-chairs of the domain workgroups to distill the global health competencies into one model. Until that point, workgroups had independently been developing their domain definitions and competencies, and although staff and the consultant had alerted workgroup co-chairs to content that overlapped among the seven workgroups, this was the co-chairs' first opportunity to view the model in a holistic manner. Co-chairs of each of the seven domain workgroups presented their deliberations and then refined the draft slate of competencies. Based upon the co-chairs' consensus for the model's preamble and domain names, definitions, and competencies, project staff and the consultant, with input from the Leadership Group, prepared a final draft model for dissemination during the external review process.
In addition to the hundreds of global health experts who assisted in the development and vetting of the model, additional stakeholders were afforded multiple opportunities to offer feedback throughout the development process. 
RESULTS
The modified Delphi rounds generated a response rate of 100%, 87%, and 72% for rounds one, two, and three, respectively ( Table 2 ). Of the 149 workgroup participants, 70% (N = 105) reported being academics, and 30% (N = 44) reported being practitioners; 9% reportedly resided outside of the United States.
Respondents to each of the rounds contributed to significantly reducing the number of competencies (N = 793 in the first round) and clarifying remaining competencies (Table 3) . Model 1.1, released in November 2011 (Figure 2) , 36 competencies (Table 3) under the seven domains (Table 1) .
DISCUSSION
Global Health Competency Model 1.1 proposes skills that are specific to global health practice, regardless of context, location, or scale of the work. It reflects the diversity of infrastructural, socio-cultural, and political environments in which practitioners must be able to perform the global health competencies. These skills are useful in settings both domestic and outside the borders of one's host country. Similarly, the competencies are specifically designed to be applied within and across any country or countries. Although the manner of application will vary by circumstance, they are broad enough to be applicable in any setting. Experts identified the global health literature and the ASPH MPH Core Competency Model as foundations upon which global health competencies should be constructed. Indeed, the MPH competencies are considered foundational to the global health competencies, building upon and complementing, rather than replacing them. As such, the goal of this project, to promote population health, safety, and wellbeing at local and global levels by enhancing students' global health competence, suggests the competencies are positioned at what, in practice, is an interesting confluence of global health and public health. An ASPPH task force, working on a project called "Framing the Future: The Second 100 Years of Public Health," is reviewing the full spectrum of public health education and is considering this global health competency model as it explores delivering new recommendations to update the MPH for the 21st century. 18 The model's competencies are almost evenly split between the higher (e.g., analysis, synthesis, and evaluation) and lower (e.g., remember, understand, and apply) strata of the cognitive domain in Bloom's taxonomy, which reflect the development of one's abilities and skills. 17, 19 However, a few of the competencies reside in Bloom's affective domain (e.g., valuing), which describes one's interests, attitudes, values, and are critical both to improving students' academic performance 20 and heightening the efficacy of students' learning experiences. 21 The proposed model is not prescriptive; it serves as a framework regarding expectations of graduates entering the workforce. As such, it may stimulate conversations at both school and program levels regarding a consistency in building and achieving educational goals. It is anticipated that graduates from schools and programs that successfully implement and use this model would be adequately prepared to contribute to global health.
A challenge for faculty is that competencies are action-based, thus requiring less passive approaches to student-learning. 6 Because each faculty's experience in competency-based education is variable, development of competency-based educational pedagogy and curriculum development skills are recommended for faculty, in conjunction with promoting use of the model.
In addition, faculty may be faced with personal content gaps in some areas included among the competencies, such as in 1.1 "Design sustainable workforce development strategies for resource-limited settings" (Figure 2) . Although an instructor may be experienced in competency-based teaching, he or she may not have immediate knowledge of the appropriate material for use in teaching to a particular competency. The authors support increasing resources for faculty development to enhance educators' teaching, as called for by Frenk and colleagues in a recent report. 22 Although competency models provide useful guides in pedagogy, they have little value without the dedicated effort to match the model to a school mission or program/departmental objectives and, subsequently aligning the model with subcompetencies, learning objectives, educational experiences, and assessments. This process usually requires mapping the competency model to existing coursework which, in many cases, exposes deficiencies in the curricula. When discovered, the missing content needs to be reconciled with the overall aims of the educational program so that, indeed, the school is delivering what it promises to both students and future employers.
Limitations. This project's modified-Delphi process, which engaged nearly 150 global health experts to identify and come to consensus about the fundamental elements that constitute global health, was transparent, open, and well-communicated with the stakeholders. The grounding of the model in theory and evidence, as supplied by the broad range of practice and academic contributors to its development, including employers of the target audience in the competency model, will, however, need to be validated against the broad practice of global public health. Evaluation of students' proficiency in performing the proposed competencies is required to affirm or adjust the model to optimize its value to producing successful graduates for the global health workforce. With regard to methods, midway through the competency development project, ASPH changed consultants. The second consultant, with approval of the project chairs, tweaked the methodology, thus facilitating workgroups to focus on streamlining the final two rounds of competency refinement and distilling the resulting competencies to their clearest possible meanings.
CONCLUSIONS
The Global Health Competency Model 1.1 provides a platform for engaging educators, students, and global health employers in discussion of the KSAs needed to improve human health on a global scale. The model may be used by graduate-level educators, in part or in full, to better prepare students in schools and programs of public health and global health education programs for the workforce. The competency model is also applicable to those implementing a broader public health curriculum that integrates global health throughout the curriculum. Furthermore, the model will assist faculty in preparing students from a variety of global health programs across institutions such as international relations/ affairs, health profession schools, law schools, business schools, and social and biologic sciences. As such, students able to demonstrate the full array of knowledge, skills, and attitudes as depicted in the model will be better prepared for a wide variety of global workforce positions.
